Conformational stability of secretory leucocyte protease inhibitor: a protein with no hydrophobic core and very little secondary structure.
Conformational stability of proteins (including disulfide containing proteins) has been routinely characterized by spectroscopic techniques. Proteins which lack adequate signal of circular dichroism may require unconventional technique. Secretory Leucocyte Protease Inhibitor (SLPI) is a 107 amino acids protein with a high density of disulfide pairing (eight). The native SLPI has no hydrophobic core and contains very little hydrogen bonded secondary structure [Gruetter, M., Fendrich, G., Huber, R., and Bode, W. (1988) The 2.5 A X-ray crystal structure of the acid stable proteinase inhibitor from human mucous secretions analyzed in its complex with bovine alpha-chymotrypsin. The EMBO J. 7, 345-352.]. In this study, conformational stability of SLPI has been investigated by the method of disulfide scrambling, which permits quantification of the native and denatured (scrambled) proteins by HPLC. Due to high heterogeneity of denatured SLPI, the native and scrambled SLPI are extensively overlapped on HPLC. This impediment was further overcome by the development of a novel method which distinguishes the native and scrambled isomers of SLPI by exploiting the relative stability of their disulfide bonds. The study reveals mid-point denaturation of SLPI at 1.36 M of GdmSCN, 4.0 M of GdmCl and >8 M urea. Based on the GdmCl denaturation curve, the unfolding free energy (DeltaG(H20)) of SLPI was estimated to be 4.56 kcal/mol. The results of our studies suggest an alternative strategy for analyzing conformational stability of disulfide proteins that are not suitable to the conventional spectroscopic techniques.